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), flberglass la.rnlnate (epoxy, polyester, phenollc), epoxy
¢ anodized coatings (Anachruie Corp.; Southgate; Calli‘ornla)
lubrlcan‘ fiims, and Type 301 Half Hard sialnless steél were app!
202473 and 7075-T6 aluminum alloy matéri and wear tested in varlous
combinations in a4 sliding abrasion tést ma né
Hard Rubber Co., New Haven, Conmecticut, Temp : L g
tween §1liding 2024=T3 aluminitm alloy surfaces dlsplayed the best wear
preventative characteristics of all the materials tested at 1k cyeles of
os¢illation*under 2.5 psi pressure.

Mappus, L. A., George, J. C., Keller, E. E.,
"Abrasion Wear Preventive Devices Im Vil &
Faying Surfaces, Evaluation of," Genéral Dy
Gonvair Report MP 58-470, San Diego, Califo
21 July 1959. (Reference attached.)
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CONVAIR PASE 3

ANALYSIS B . Suees Zaasivarion :
PREFARED BY Mappus o San 51160 REPORT NO. NP 58470
CHECKED BY George/Keller/Sutherland MODEL 30

'fffi!:ii‘ﬁ o DATE 21 July 1959

In order to prevent the abrasive wear in faying surfaces of primary structures or
parts whose replacement would be costly, the design groups intend o imstall wear
pFeventive devices betveen the primary structure and bolted on dcors; pamels; fairings;
etc., This test réquest vas originated to evaluate various wear preventive devices
installed in ¢lad aluminum alloy metallic joints and subjected to vibratien,

OBJECT:

T6 evaluate, under simulated vibration gonditions, varisus wWear préventive devices
installed in ¢lad aluminum alloy faying surface joints,

CONCLUSIONS:

Of the 20 difforont vear prevcntivo devices tutod,/Dié?én Teap-R-Tape; manufactured
; Conf,, was the best material
tosted ror use in faying surfaco jointo from tho standpoint of wear prévention and
ease of installatiosn.,

TEST_SPECTIENS:

Twenty (20) different faying surface combinations were evaluated. In each combination,,
one surface was attached to, or a part of, an .040 ineh thick Bheet of 2024-T3 ¢lad
aluminum alloy. The other surface was attached to a4 1.5 x 2 x 3 inch 202-T3

aluminum alloy bloek, The faying surfaces are listed in Table I.

A photograph of the test jig is shown in Figure 1, The deaign of this machine made

it possible to test sixteen (16) faying surface combinations simultanecusly. A motor
whose speed was controlled by a Variae, turned two cam wheels. Each cam actuated

two rods, each rod moving 4 upocinonl.' The rods vere spring loaded to hold them
sgainst the cams. Loads were applied to each specimen by means of calibrated springs.
Conditions set for this test vere as follows: The motor speed was set at 850 RPM
vhich was approxim;toly fourteen (1&) cycles per second; the cams were made to give
an applitude or vibration of .0625 inches; the springs were adjusted to give a pressure
of 2.5 PSI on the faying surface joint,

Specimens without their own adhesive, vere attached to the blocks and sheets by
means of double faced Permacel Ne., 94 polyeiter tape. This methed of attachment
facilitated the removal and replacement o ftying surfaces. When it was desired to
eliminate a faying surface from test completely a metal sleeve was substituted for
the bleck .

ronw 1eis-n
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combiﬁatlons in & slldlng a e
Hard Rubber Co., New Haven, Connectlcut Temp & R- Tape) sandw1ched be-
én sliding 202&-T3 alumlnum alloy surfaces dlsplayed the best wear

Mappus, L. A., George, J. C., Keller, E. E.,
"Abrasion Wear Preventive Dev1ces In Vibrating
Faying Surfaces, Evaluatlon of," General Dynamlcs/
Convair Repert MP 58-<470, San Diego, California,
21 July 1959. ’Reference attached.)
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INTRODUCTION:

In order to prevent the abrasive vear in faying surfaces of primary structures or 1
parts whose replacement vould bc costly, the design group| intend to install wear ‘
nd bolted on decors; pamels, fairings,|
etc. _?h;n test request vids originatqd to ovnluato various wear preventive devices
installed in clad alufminum alley metallic joints and subjected to vibratien.

OBJECT ¢

To evaluate, under similated vibration gonditionas, various wear preventive devices
installed in ¢lad aluaminuk alloy faying surface joints.

CONCLUSIONS:,

Of the 20 different wear preventive devices tested, Dacron Temp-R-Tape, manufactured
by the Connecticut Hard Rubber Company, Nev Haven, Conn., was the best matérial
tested for use in faying surface joints from the standpeint of wear pireventien and
ease of installation,

LIEST SPECIMENS:

Twenty (20) different faying surface combinations were evaluated, In each combination,
one surface was attached to, or a part of, an .040 inch thick sheet of 2024-T3 ¢lad
aluminum alloy. The other surface was attached to a 1.5 x 2 x 3 inch 2024-T3

aluminum alloy block. The faying surfaces are listed in Table I.

A photograph of the test jig is shown in Figure 1. The design of this machine made

it possible to test sixtcon (16) fnying surfaco combinations simultanecusly., A moter

a Each cam actusted

tvo rods, each ‘rod noving A lpoemn-. Tbg ggg- vere |pring ‘loaded to hold them
sgainst the cams, Loads were applied to each specimen by means of calibrated springs,
Conditions set for this test were as follows: The motor speed was set at 850 RPM
vhich vas approximatoly fourteen (IL) cycles per second; the cams were made to give

an amplitude oi vibrstion of .0625 inches; the springs were adjusted to give a pressure

of 2.5 PSI on the faying surface Joint,

ngggg of doublo fncod Porl; ol No, 94 polyo-ior tnpo. Thio -nthod or nttnchment
facilitated the removal and replacement of faying surfaces. When it was desired to
eliminate a faying surface from test completely a metal sleeve was substituted for
the block.

rosw 1s1a=a
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| TEST PROCEDURE: (Cont'd)

The faying surface jointl wete dis-assembled poriodioolly for inspections Photographs
of the faylng surfaces were taken after 20, 100, 200; ahd 300 hours of testing. ‘
These photographs are shown in Pigures 2 thru 9. ERach hour of teating roprosentl
51,000 eycles. Tests were stopped after 300 bours (15, ;300,000 cycles

1ts are listed in Table II. Oonditionl of tho fnying .urfacu are lhovn 1n
>.. 2. thﬁu‘h 90 Th igure m

co-bin.tion :ln the !‘17 Poutionn 1n ‘the ngru are nunboécd fro- top t6 bottom |

and left to right as folleve:

5
6
7
8

W ST

Faying surfaces 1, 4, 5, 6, 10, 11, 19, and 20 vere all eliminated becavse of galling.
Faying surfaces 8 and 9 were not considered because it is not practical to keep
the joints lubricated. Paying surfaces 2, 3, 7, 12, 14, 15, 16, 17, and 18 did not
of fer as much protection as 13 and, in uddition, vould be more difficult to install
in the production shop.

ACKNCWLEDGRMINT ;

The test jig was designed by Mr. Gerard DeVries of the Convair, San Diego, Engineering
Department. ‘

NOTE: Test data from vhich this report was prepared may be found in Engineering
Test Laboratories Data Book No. 3004.
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